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Abstract 
This study investigated the factor structure of the intern keys teacher candidate assessment 
instrument used to assess micro-teaching performance of teacher candidates. In other words, 
the purpose of the current study was to explore the construct validity of the assessment tool 
which is considered to consist of one overarching construct: teaching effectiveness. To this 
end, an exploratory factor analysis in addition to a parallel analysis were employed using the 
ratings of 116 faculty members at various U.S. universities who supervised the teacher 
candidates’ performance in their final semester. The results indicated a one-factor structure 
and high reliability indices. All these findings align with theoretical assumptions and call for 
further factor analytic studies on the instrument using different samples. 
Keywords: practicum, micro-teaching, teacher candidate, factor analysis, effectiveness 
 
1. Introduction 
In recent years, teacher education programs at higher education institutions have begun 
adapting a practice-based approach (McDonald, Kazemi, & Kavanagh, 2013) because 
learning to teach is not easy and it is cultivated through high-quality opportunities to practice, 
along with support and feedback (Benedict, Holdheide, Brownell, & Foley, 2016). For 
instance, most states in the United States have adapted some teaching standards for teacher 
performance assessment recommended by the Interstate Teacher Assessment and Support 
Consortium, and these standards are also being used for pre-service teachers’ performance 
evaluation. In 2016, Turkish Department of Education also created some teacher observation 
criteria for teacher performance evaluation purposes. Teacher education programs at 
universities are closely following the developments, adjusting their curricula accordingly, and 
extending pre-service teachers’ practicum hours in the field. 
Practice-based approaches are not a new idea (Zeichner, 2012), nevertheless, because they 
provide teacher candidates with opportunities to integrate both content and pedagogy 
acquired through coursework into instruction (Ericsson, 2014), they have recently drawn 
attention again. Another reason is because some novice teachers feel that they are not ready 
to teach even after graduation, or first-year teachers face with more problems compared to 
experienced teachers (Rust, 1994). Teacher educators often experience that ‘theory first’, and 
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applying theories they had learnt in class in practicum later, is not very productive 
(Emsheimer & Ljunggren de Silva, 2011; Hennissen, Beckers, & Moerkerke, 2017). Educator 
preparation programs have developed alternative ways for pre-service teachers to bridge the 
gap between theory and practice. 
One of the approaches helping teacher candidates become effective teachers is 
microteaching (Arsal, 2015; Lenihan, 2016). Based on various studies (Amobi, 2005; 
Benton-Kupper, 2001; Gorgen, 2003), Yangin-Eksi and Asik (2015, p. 28) stated that 
microteaching “help[s] prospective teachers transfer their knowledge and skills into action, 
having reflective teaching practices and experiencing teaching profession.” This is, however, 
possible when microteaching is done properly. For instance, Allen and Eve introduced a 
microteaching model in 1960s which included six interrelated stages: Planning, teaching, 
observation (criticism), re-planning, re-teaching, and re-observation (Arsal, 2015). Yet today, 
feedback, a valuable part of microteaching, is mostly absent (Lenihan, 2016). Even though 
microteaching has one of the highest teacher-controlled effects on student achievement 
(Hattie, 2009), educator preparation programs seem to miss the potential this method presents 
(Lenihan, 2016). 
Another problem with practice-based approach is the design. In a study among Flemish 
pre-service secondary teachers studying, Schelfhout et al. (2006) found that pre-service 
teachers did not change their behavior when the curriculum only offered theoretical topics 
that were unrelated to learning in practice (Hennissen et al., 2017). Brouwer and Korthagen 
(2005) found that practicum experiences were greatly enhanced when theory and practice are 
integrated into the curriculum, and theoretical elements are perceived by pre-service teachers 
as useful for practice. Because most pre-service teachers are not getting the most out of 
microteaching, adapting teacher performance evaluation systems that are designed for in-
service teachers is becoming common. This approach encourages feedback and prepares 
student for ‘real-life’ while assessing teacher candidates’ teaching performance.  
As teacher education programs are aligning their regulations with teacher performance 
evaluation systems, and basing their courses on instructional performance, teacher candidate 
observations are taking a new shape and new tools are needed for assessing candidates’ 
performance. Assessing pre-service teachers’ instructional performance is not easy, mostly 
because they are not teachers yet, but most of the evaluation criteria are adapted from teacher 
evaluation forms which include items like communication with students’ parents. It is also 
not easy because number of observations a pre-service teacher would get might not reflect the 
reality. Teacher education programs must take equity into account considering different 
observers involved in the process as well. 
In this movement of shifting initial teacher education to a point after teachers assume full 
responsibility, Zeichner (2012) warns us that there is a danger of narrowing the role of 
teachers to that of technicians who implement a particular set of teaching strategies, but who 
do not develop broad professional vision, and relational skills. For this very reason, and also 
because we cannot expect teacher candidates to assume full responsibility of teaching, 
teacher candidate effectiveness and its assessment should be well thought and established. 
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Therefore, adopting a comprehensive assessment tool that truly assess instructional 
performance, and that minimizes personal bias is essential for faculties of education. 
1.1. Research Question and Objective 
To address the purpose above, the present study was to test the construct validity of the 
teacher candidate effectiveness instrument thereby addressing the following research 
question: 
- What is the factor structure of the teacher candidate effectiveness instrument? 
In other words, the present study focused on whether the teacher candidate effectiveness 
assessment tool would have an interpretable factor structure that aligns with theoretical 
assumptions. 
1.2. Theoretical Framework 
A comprehensive report on practice-based preparation in teacher education by the 
Collaboration for Effective Educator Development Accountability and Reform, U.S. Office 
of Special Education Programs, and the Center on Great Teachers and Leaders (Benedict et 
al., 2016) suggests that practice-based opportunities “teach novices to integrate critical 
knowledge and skills they need to teach effectively while receiving valuable feedback,” (p. 
2). However, the power of practice can be weakened unless they are strategically organized 
and delivered. The report (Benedict et al., 2016, p. 4-6), therefore, offers six features of high-
quality practice based opportunities: 
1) Modeling: How teacher educators provide candidates examples of what expert 
performance looks like in practice. 
2) Spaced learning: It offers candidates opportunities to practice the knowledge and 
skills acquired in coursework over a period of time that are sustained and repeated. 
3) Varied learning: It offers candidates opportunities to practice across varying contexts, 
with a diverse range of student learners, and with differing degrees of support. 
4) Coaching and feedback: The focus of the coaching and feedback is on improving 
candidates’ practice and expertise. 
5) Analyzing and reflecting: Engagement in analysis and reflection upon both their 
practice and their impact on student learning. 
6) Scaffolded practice: Teaching experiences that gradually increase in complexity over 
time with fading support from teacher educators. 
Based on research and the suggestions above, teacher candidates should be provided with 
opportunities to analyze and reflect upon their practice before, during, and after instruction, 
and they are expected to employ metacognitive skills to both reflect upon and improve their 
practice (Benedict et al., 2016; Berliner, 1986; Nagro, deBettencourt, Rosenberg, Carran, & 
Weiss, 2017).  
1.3. The Intern Keys Teacher Candidate Assessment 
Intern Keys is one of the assessment tools that is used for assessing pre-service teachers’ 
instructional performance. Intern Keys is described to be “not an observation checklist,” but a 
collection of standards that a pre-service teacher should meet (Elder, Ata, & Cramer, 2016, p. 
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2). The Intern Keys validation project is being conducted in the State of Georgia (USA) and 
was funded through a grant from the Georgia Network for Transforming Educator 
Preparation and the Council of Chief State School Officers. 
Intern Keys Teacher Candidate Assessment tool is adapted from Teacher Assessment on 
Performance Standards. Teacher Assessment on Performance Standards are similar to the 
Stronge Teacher Effectiveness Performance Evaluation (Stronge & Associates, 2016), and, as 
an assessment tool, it is one of the components of the Teacher Keys Effectiveness System in 
Georgia - an evaluation system designed for building teacher effectiveness and ensuring 
consistency and comparability throughout the state (Georgia Department of Education, 2016).  
2. Methodology 
2.1. Participants 
The research data were collected from 116 faculty members working at different 
universities across the US. All the faculty members were working as teacher educators at the 
time of data collection. Specifically, the participants were working as faculty supervisors of 
more than 500 different pre-service teacher candidates. MacCallum, Widaman, Zhang, and 
Hong (1999) stated that a sample of 100 to 200 participants is enough with communalities of 
≥. 5 and well-determined factors, which held true in the current study: Both initial and 
extraction communalities were higher than .5 and they ranged from .555 to .738. After all, 
MacCallum et al. (1999) also stated that “common rules of thumb regarding sample size in 
factor analysis are not valid or useful” (p. 96).  
2.2. Design 
The present study basically had a correlational research design since factor analysis is one 
of the statistical techniques used to examine relationships (e.g., Pallant, 2007). According to 
Pallant (2007), factor analysis is used when there is “a large number of related variables (e.g. 
the items that make up a scale)” in order to “explore the underlying structure of this set of 
variables. It is useful in reducing a large number of related variables to a smaller, more 
manageable, number of dimensions or components” (p. 120). As such, the current study 
checked whether the teacher candidate assessment tool has a one-factor structure thereby 
aligning with the theoretical assumptions. 
2.3. Data Collection 
The teacher candidate effectiveness assessment tool used to collect data included 10 main 
standards having 6-10 criteria to measure under each main standard. The instrument is very 
similar to Stronge Teacher Effectiveness Performance Evaluation System (2012) which is 
widely used by many school districts in the United States, and used in different effectiveness 
projects before. The instrument had a scale ranging from 4 (exemplary) to 1 (ineffective). 
The faculty supervisors were emailed to complete the survey after the candidates were 
finished with their school experiences. Originally, there were 296 numbers of surveys 
collected but due to the lack of names or other identifying information and a random 
elimination of duplicate cases (each supervisor completed the survey for more than one 
candidate), 116 of them were analyzed here. 
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2.4. Data Analysis 
Because the research design was correlational or factor analytical, the present research 
data were analyzed through factor analysis. Specifically speaking, exploratory factor analysis 
(e.g., Field, 2009; Pallant, 2007; Tabachnick & Fidell, 2013) was employed to establish 
whether the teacher candidate assessment tool has an interpretable factor structure or not. The 
data analysis started with checking for univariate and multivariate outliers. The 5 % trimmed 
mean values did not reveal any high-potential problems either in addition to no missing data 
points. The item ratings violated the normality assumption based on both Kolmogorov-
Smirnov and Shapio-Wilk statistics (p’s < .001). The relevant transformations employed 
resulted in no significant improvements. Therefore, the data were left as they were for the 
factor analysis. According to Tabachnick and Fidell (2013), as long as factor analysis is used 
for descriptive purposes, assumptions pertaining to data distribution may not be important. 
Tabachnick and Fidell (2013) further stated that the violation of the normality assumptions 
weakens the factorial solution, it “may still be worthwhile” (p. 618). Likewise, Field (2009) 
claimed that as the sample size gets larger the data distribution becomes closer to normality. 
Accordingly, given the more than 100 participants enrolled, violation of the normality 
assumption may not affect the results dramatically. Further, bivariate Spearman’s rho 
correlations did not indicate any multicollinearity or singularity problems (rs’s ≤ .775). 
Finally, being higher than Tabachnick and Fidell’s (2013) benchmark of >.30, the positive 
and significant correlations among the variables referred to a reasonable factorability level. 
3. Results 
The initial descriptive analyses showed that, on average, participants’ ratings were quite 
high given that the scale had a maximum point of 4. Table 1 displays the descriptive statistics 
for each item on the survey: 
Table 1. Descriptive statistics (N = 116) 
  Possible  
Min. 
Min. Possible  
Max. 
Max. M SD 
Item 1: 
Professional Knowledge 
1 1 4 4 3.06 .48 
Item 2: 
Instructional Planning 
1 1 4 4 3.04 .53 
Item 3: 
Instructional Strategies 
1 1 4 4 3.02 .51 
Item 4: 
Differentiated Instruction 
1 1 4 4 2.96 .53 
Item 5: 
Assessment Strategies 
1 1 4 4 2.96 .50 
Item 6: 
Assessment Uses 
1 1 4 4 2.90 .52 
Item 7: 
Positive Learning Environment 
1 1 4 4 3.15 .57 
Item 8: 
Academically Challenging Environment 
1 1 4 4 3.05 .54 
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Item 9: 
Professionalism 
1 1 4 4 3.22 .54 
Item 10: 
Communication 
1 1 4 4 3.12 .54 
The overall descriptive insights above suggest that the candidates were successful at their 
teaching practice since their mean ratings were either above three or very close to three (i.e., 
items 4, 5 and 6). An initial exploratory factor analysis (EFA) with direct oblimin using 
principal axis factoring was run to check sampling and data adequacy. No number of factors 
were extracted during this initial EFA. The correlation matrix showed large correlation values 
bigger than .30, which was suitable for factor analytic purposes. Bartlett's test of sphericity, 
χ2 (45.00) = 907.66, p < .001, revealed that correlations among the variables were large 
enough for an EFA. The Kaiser–Meyer–Olkin (KMO) indicated that sampling was suitable 
for the present analyses, KMO = .91 which is bigger than the suggested minimum values of 
.5 (Field, 2009) and .6 (Tabachnick & Fidell, 2013). All KMO values for each item was 
bigger than .875 as well.    
The initial EFA above suggested one factor with one eigenvalue higher than 1 thereby 
referring to a one-factor structure for the ten items. Likewise, the scree plot also suggested 
one very strong factor leveling off at the second factor: 
 
Figure 1. Factor Structure 
Consequently, a second and final EFA with one factor extracted and no rotations was 
implemented. The factor matrix also suggested one factor with all the ten survey items having 
strong loadings on it (.726 to .834), and it was able to explain approximately 67 % of 
variance in the data. A parallel analysis (Watkins, 2000) including 10 variables, 116 
participants and 100 replications produced one factor having an eigenvalue (i.e., 6.66) bigger 
than its random eigenvalue (1.48). All the upcoming potential nine factors, however, had a 
smaller measured eigenvalue (.137 to .743) than their corresponding possible random 
eigenvalues (.586 to 1.33). Further, the overall Cronbach’s Alpha value was .944 and if-item-
deleted statistics did not indicate any problematic items. Table 2 presents the final factor 
loadings. 
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Table 2. Factor loadings 
Item Factor loadings 
# 2: Instructional Planning .834 
# 6: Assessment Uses .821 
# 7: Positive Learning Environment .816 
# 5: Assessment Strategies .808 
# 8: Academically Challenging Environment .804 
# 10: Communication .798 
# 1: Professional Knowledge .781 
# 9: Professionalism .774 
# 3: Instructional Strategies .766 
# 4: Differentiated Instruction .726 
Table 2 shows that all factors loaded positively and significantly on the factor which can 
be called “teaching effectiveness”. In other words, these findings suggest that the construct 
validity of the instrument is high measuring one factor which is what is to be measured. 
Moreover, the second item (Instructional Planning) showed the highest loading in magnitude 
while the fourth item (Differentiated Instruction) showed the smallest one.  
4. Discussion 
The purpose of the present paper was to examine the construct validity of the interns key 
assessment instrument through an exploratory factor analysis (EFA). Even though the mean 
ratings of the items on the instrument were quite high (bigger than three on a 1-4 scale), there 
were also three items the mean ratings of which were quite close to but lower than three. 
Interestingly enough, these three items pertained to providing differentiated instruction, 
choosing appropriate assessment strategies, and appropriately using the insights gained 
through assessment. Needless to say, all these three perspectives seem to be vulnerable to 
experience: Teacher candidates may need to gain a certain level of experience or practice 
before mastering assessment and differentiated instruction. 
Furthermore, the results above revealed significant theoretical and practical conclusions. 
First, the results strongly suggested that the teacher candidate effectiveness instrument is 
highly reliable. In other words, the ten items used in the instrument are based on a meaningful 
whole construct of “effectiveness” as it is measured through performance standards. This 
insight further suggests that the instrument can be used to during both pre-service and early 
in-service teacher training to assess whether teacher candidates perform effectively. Second, 
the scale item with the strongest factor loading (i.e., # 2) implies that instructional planning is 
of great importance for teacher educator faculty members. Similarly, the next two strongest 
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items (i.e., 6 & 7) focus on assessment use and creating a positive learning environment that 
are complementary to provide a quality and meaningful learning experience. However, the 
fourth item focusing on differentiated instruction had the smallest factor loading, which is in 
line with the findings that it was one of the items with the lowest mean rating. As suggested 
before, such a finding seems to suggest that faculty members or teacher educators may regard 
differentiated instruction as a high-level skill that comes with practice. Still though, it is a 
significant measure of teaching effectiveness. Consequently, further research can also run the 
instrument on different occasions over time to detect which aspect of teaching becomes 
important during teaching. 
All these insights suggest that it is important to provide teacher candidates with an 
understanding of how to design, run, and evaluate meaningful learning experiences in teacher 
preparation programs. Even though educator preparation programs strive to meet elaborate 
accountability criteria to monitor their compliance with state requirements, much of this 
monitoring activity does not address or contribute to improving the quality of programs 
(Johnson, Johnson, Farenga, & Ness, 2005; Sleeter, 2008; Zeichner, 2010). Moreover, the 
effort and resources to produce detailed and extensive reports to states and accreditation 
agencies have diverted the attention of teacher educators away from creating innovative 
practices (Kornfeld, Grady, Marker, & Ruddell, 2007; Rennett-Ariev, 2008; Zeichner, 2010). 
Accordingly, the current research and future similar research on the development of valid, 
reliable and practical teaching effectiveness measures can provide us with more insights into 
how to efficiently foster teaching to actualize our ultimate goal of enhancing student learning. 
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